Oncogenic and activated wild-type ras-p21 proteins induce different isoforms of protein kinase C in mitogenic signal transduction.
We have previously found that the protein kinase C (PKC) inhibitor, CGP 41 251, blocks oncogenic ras-p21 protein- and beta-PKC-induced oocyte maturation, but only weakly inhibits insulin-induced oocyte maturation (which requires activation of wild-type endogenous ras-p21). Because the dose-response curves for inhibition of oncogenic p21- and beta-PKC-induced oocyte maturation by CGP 41 251 superimpose and because the ras-p21-inactivating antibody, Y13-259, does not inhibit beta-PKC-induced oocyte maturation, we concluded that the oncogenic, but not wild-type, protein requires beta-PKC as a downstream target. Because multiple isoforms of PKC exist and several of these, such as epsilon-PKC, have been found to be important on ras signal transduction pathways, we have investigated which PKC isoforms are critical to each ras protein. For this purpose, we used PKC-isoform-specific inhibitors, which have been shown to inhibit selectively the function and translocation of PKC isoforms in vitro and in vivo. Specifically, the peptides KLFIMN, QEVIRN, and EAVSLKPT each inhibit beta-1, beta-2, and epsilon-PKC, respectively, but do not cross-inhibit other PKC isoforms. We find that the epsilon-PKC inhibitory peptide strongly blocks insulin- but not oncogenic ras-p21-induced oocyte maturation whereas the beta-2 inhibitory peptide more strongly inhibits oncogenic ras-p21-induced oocyte maturation, corroborating our previous studies. The beta-1 inhibitory peptide has little effect on either protein. We conclude that selective inhibition of individual PKC isoforms permits the distinction between signal transduction initiated by oncogenic and activated wild-type p21 proteins and implicate different specific PKC isoforms in mitogenic signal transduction by each of these proteins. The ability to dissect the role of individual PKC isozymes in this regulation is of therapeutic significance.